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1. 11M State 01 the An of 61 CHa LNDS~noiocy

A.. AnaIope LMDS Equi,...

The UK is the C\U'NIlt Iud. in deftlclPnl41 (;Hz M\U equipment. In 1990, the
Ul\ited 1CiDplom'. bcliocol1Ul'lUlUcllllc AI'I'CY convened an ad hoc group, the 40
GIU MVOS WorJciI\c Croup, to ...-t bllormuJlltmgb~ pluw for the \1M of a form
of LMOS. c:an.d microwaw video ctiItrIbutioa\.-vice rMVCS")t,

Butd on apedac8tions deve1op.t by the 40 CHz MVOS Working Group.
~.tkm -.Iosue 41 CHa WVCS equipment hu been desiF'td aI'ld
~ by PNJlpl Mia'owave. n., will iNtiate procluction 01 this equipment
in quIIltitltllldequate for ctiltribudDlt to IUI:lIc:rt1Mn ill mid-l995. GIC Marconi are
aJIo dewlopinc a dmno.......ticm I)'IteID Ift4 eu. will be available in • matter of
weeD. Sllletten from CDC Marcom to SdeIUk Generics, dated 28tl\ February 1995
IIId 12th februry 1995 <attllc:hld __ • Appendix B). Components for 41 CHz
MVai Uo aN IlV8iJable &om a number 01 ather supplien IUCb u Dudley LaOs,
FU1'Ul Techno&olY of I!eland2, Thompeon CSP ad RACAL. 3

The c:umnt PNllpe MkJowaTe aM,,- 41 CHI MVOS ACeiver \IJ\it is bMed on
direct broadcalt ..tellite ("[)8Sj dowrcGllTeftel's and. employs an extra
downcol'lVtllkm ...... MlefttiaUy it CONiita of·. smaU, low~ hom III\tenna with a
hiP laiI\ (32 dBO which tlimiMtII the. Ned for an LNA in the receiver. n. I!\teMa
is COIU'\ICtecl to the ftnt Itap of the reoen.. wblch downconvm. the ..t CHz sigMl to
• ant IP <IntemwcUalie~) of a1aJout 12 CHz. The second.. is a ltandard
DIS dDwncoz\vww which COl\vert:I from 12 GHz to an IF frtquertc:y of 950-2000
MHz. The MCCmd If is Net dirlctly iNo • staR:IIrd commerOaDy available DBS set­
top box.

The editing aMlope 41 CHz MVDS traNII1ittlr unit contilts of low' modules .ch
with eight ItperMe trimmUttm, pluI OM nclandant transmitter which is on hot
standby. A IIFU* tnNmitt'fI' illIIlployed lbr each chazmel. The PA technology
employtd \l1li MMIC CaAt pHIMT power deYic. of 23 dBm per channel. By 1996,
traDsmi_ powers of 1 W per ehaMII are pro;c.d to be available.

,.z



_GltGtCS

Tht II'IIIop 41 CHz MVDS .ytte vlWt. W MCtor coY•• antennas (such as a
MCtOr hom>, with II pin of about IS cl81. Under ('ODCtitioN of Jl'\Pizltum rain
.....uaticmr tNt type of anteMa profti. II roulhly dma.lar QOverap with the
tnmamitter em 1M cin:umferent.. AJthoqh four 640 MCtor covwrap anteMu are
reqWrC m -=h ceIL -=tor~ proWl. MV06 operators with gt'tater
~ 8edbWty than omni-dIrIdkNI aatnnu. For example, ICtor antennas
pmd the opIIMOr 8exibi1ity mc:MotiDI the tranmdtta' location aNi utililing
IpCtNm mote efficiently becauae 01 tMir htper pin and ability for gnate.r spectrum
reue in urban anu.

M • JneII\bB' of the 41 GHa MVOSW~ Croup, I waain~ to review Philips
Microwan', 41 GHz MVDS demONllatloin tqUIlpment, coNiltiJ\1 of • video server,
41 GHa aNlop tnnmittiJ\1 ndID."4\IiIt mel a stlUdud DIS NC'Iiver set·top­
box; The front Ind 41 GHz MVDS....._. 60 dB MtelNatioft 1*1 in front of the
aNlDM ta ltilftulate path loa. n.e~ path~D the tNnsmitter an<l
rav.. wu appIOQnately 100 Dlll... Duriftl the demONtration, PNlipt
Microwave p"- two tellYiJicm ....~.; one wu c:o~ to the video
.-ver 8I\d the other wu coMa':tld to the -=8nf siP.. I wu not ~ to
ctiltiDpiIh between the picture qaaIIy of .. Iignal. If you ale InttNtttd ill
obIervinI II worlcilll demoDltratiaG 01 lither tI\t Philip' Microwave or GEe Marconi
41 CHz MVDS.ystem in Wuhingtoll D.c.. p&..let me know.·

.. D.... LMDS lquipmlllt

In 19M, the UNtIeS ICinpiom~ D.NAicIIIona Alency NCDJ\venC the 40 GfU
Diptal MVOS WorldDC Group to _1liIop tp«UJcatioN lor ctilital 41 GHz MVDS
with vota aNI data mum linka. ~tiOIllI for • dIIfta1 MVCS .yttem are beiztl
c1..eIoped in Older to provide IJ'MIIIf tpedlal ullJisltiOl'. better or mON RabIe picture
quality, cr-. inteNctiv. capabWty (••,. V1deo-cm-OemaDd), and mort.~ cell
"UN than anal..41 CHz MVDS. The propoMd dip,ta141 CHz MVDS deign is
Iibly to be COD\pltible with DBS I'....,ad will employ MJ'BC.2 compression
tedriqueI, QPSK modu.1atIcm and " MHz dIann.I spacing. The Jetter from esc
MarcoN to Sc:iIftIl&: CeMIia dalm 11th ApItl 1995 (Attached hereto .. Appendbc
I), codnN that it .. developing. dIFW i)IIWU1 ba-=l on th.. aiteria and my
undtrttandinl iI that PhilIp. Microwave is clotns IibwiM. A recent sulnnilsion from
the IA to the MVm workinllfOUP -....OM poNib1e dilital MVDS c:haMel plan
bleed em the cfiIita1 AS1"RA channel pIIn. SIIletter from the RA titWd "Possible

~ GlC Muooni and Philip' Mic:rClWaW MW tMlcatllld their~ to demonstr••
this equipment. SIt IetW from esc~ to 9deiltifJC Generic:t, datlld 12th April 1m,
aN .. from PhilIp' Mlcrowaw to SdadUk~, d*d 24th Apri11995. <Attached
hwelO u Appendix B and Apenc!ix D).
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MVtS OIDMJ PIaN", clae.d 20th ApdlI995 (Attached hereto as Appendix E), This
i.ndialtls that a chunel spa:t.ng of 39 MHz couIcl provide 96 channel. (of .pprox 34
Mbitt per IICond) plul 4 retwn~ 1ft tha 2 CHz available. Civen that ~-2
~ NIU1tI in data ratn oi betw-.n 2M8it/. uc! 6MB1t/1 lot typical
etertaiNMnt chaanela, thit will pro-lide the capability fot • JNnmrum of 480
propaINDina chal\Mls iD the 2 GHz bINlwidtl\. Philip Miaowave is pntMfttly
d~ a diptal 41 GHz MVDS~n .ystem and plaN to have thi.l
awUabit by late 1995. Philip' MIcrowaw ecpect5 to bept InIlIUIactwins digital
MVDS tqUlpawnt In late 1996. 511 IIttIr hII\ Philipa Mia'owaft to Scientific
c.n.io, cWId 24th April 1995. <AttIIcMd __ .. Appendix 0). As lndit.ated by
thIir Jetter to Sc:ieI\tific: Generics, dAllICIl2th Apt) 1995 (AttIdwd hereto as Appendix
8), esc Muc:oN expec:t to have a 40 GHz dIpaJ MVDS demorwtration syKml
awdJabie by rUN 1995.

2. Colt ....... forG elk MVD8......t

IIIecl on a I"IC8lt IUbmill10n to the RA NVCS Working Group', the initial cott of a
32 chaDNl (plus 4 01'1 IiDt Standby) tIUIInitttr W\it hu .,., e.tiJNted at between
£33;1)00 (approx "',(00) and tS1,t#J~ 585,000). Thillystem as deKribed
above emploY' a COlt ptMlty (due to PA "Hoe Sta.ndby") of 4/32 =12.5~, which
c:ompeNi vwy favourably with the COlt pmaIty of 100'.' when usil'lg I nvTA PA.
ThiI is made poIIible by the provitb\ of • ..,.rate MMIC PA lor eKh traNmit
d\aN'tel

11\ the same report the initial cost of tbI ..... frtmt end unit (including anteMa, 2
,. downconvertllr and exdudirll iDdoor MHop box) hal been coNerYatively put
at betwwn £65 (approx S9'1) and £130 <lpprox $195), M the market for 40GHz
components fwtIwrmatures it it lUcely that t~ will significantly deaeue.

3. D\e Statu OIdside the tJnitId 01 Authorisation and DeplO)'1fteJ\t of
LMDS at the .1 eRa and the 21 Gila ..

1l\ 1990. the 40 QD\LIltrie that com;tltl the CoafeRI\QI on Buropeal\ Potts U\<1
Telecomma1\icatiOl\l t'CiP1") adoptMt • l'ICOlNI'lendation that the .1 CHz bImc1
should be Ilb::atC domeltica1ly to Mva;.mc.. Of th..~ coW\bi., 11 have
alnady imp1lmlDtild the recomm~ aM have aUOC8ttd the 41 CHz band for
LMJ:6-type _ 'Ice and 9 countries plan to do 10. These countries indude: Austria,
Croat:i.L Czed\I~ Denmark. Plnl.md., Germany, Greece, Hungary, Northern

5 "Microwave Vid.c Distribution ~tenw· n.e 1994 PGeiI:icn", Iu\ au... Philips Microwave,
7th december 1994..



Inland. Italy, LiechtnMirl. N~, Norway. PoIud, Pomapl, Swecler\,
Switzerland. Turkey and the Unite lCJIIadoe. To date. the United lW\gdom hu
been the most actin in deploying 41 CHz MVDS .ervic..

The United ~plOIJ\ pmnit8 the~. 01 MVOS IY'teaw pursuant to a local
deBvery _ vlee ('1J:6") &uchiIe ....... lid tIaJoaIh a competitive bidctms process by
the lftdep8'dent Televtmon COlNlilMll ('1IC"?under the BroadcaItlnc Act 011990.6

LOS &uchiteI JINIt terve more t!e'1,OOO .... and deliver te1evilion and radio
cbaMala over a cab1e telmIkm ,,... md.I« a 41 CHz MVOS system. In the
Umt.i 1GnJd~MVOS am extm4 TV _ "iat to areal where it ia uneconomical for
~1Ci cable telnisiOI\ systema to povich service. In addition. MVDS eat\ be
utlliMd. to provide 2 'Way irItllra<:tiveTVlinD

The flI.ndUaIns proceu In theUnjt.t~ior LOS is swnD\II'iMd below:

a> The 1TC act".n1Nt a frur...... til which a potential applical'lt has
apr••ed In tnt.,.. to~ D service and inYites applications,
specifyiIla the frequalCi. that would be available for~. the dOling caM
for the nalpt of applicatioN, .... appBcatiol\ £ft, and the minimUD\ price a
IUO:leSsNl applicant would berequtNd to,pay.

b) applicatiON are submitted wti:h Ipec:iIy the amount of the cash bid for the
&anc:tdIe.

c) The rrc pubJlJhes the Mmes OICta".~ticmon the applicMtl,

cD The ITC wUl award the~'ta the lIiIh.t bidder provided that:

i) the biddc meets the ITC's..chand qualifications;

ii) the proposed~ sYltem is acceptable to the
telecommunicatioN lie, IIIihI IDthorities, and if appropriate, the
wirele. tIelepphy~ authorities

6 1'1w award of In LOS franchile inVCll.. eN~ of two to three different licetlleS.
ildud~

~ a local delivery~ liceMtIf'"by _ire undft'the'~Act of 1990
b • UctNe for operatiftl ,.~ sysmn iN. by the Department of

Tracie and lftcIustry under the teI«oaw:tQ~M:t of 1984, and

c} if the III'Yic'e includes the UJt '01~'i lic::ense by the Radlocommuntc:adons
Apncy under the Wireless Tel'lflf*y Act of 1949.

flit)
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iii) the ITC iI .tislied ttiat -the aPPucant it final'\c:ially able to maintain
Ml"rice throusoout the pIdod of the franchi.M.

iv) tM lOurce of funds for 1be~ is not C01'\trary to the gnmt of the
public: ilttlNSt, and

IllllCI'ptioJ\ll dn:wDstances znaybewed' lID award the &anchiJe to an applicant
other than the hipe.t bidd.. ~oticI'aIcircumItanc:II nlate to the extent of
co.... of the fnnc:hiM INA which Dy applkant may propoee if it is
IUbltantiaUy greater than the ana propoeed by others.

The rrc document it attacNd in~ F. An LOS francbi.M NIlS for lS years
from the date whtD M'I'Vice under the II atarted, IJ\d. fnnchiMI have a high
.... oIl'8\ewal ecpect:aney. 58 ITC 'DocuznIN '"Local delivery Services • A Cuide
for FrardUM appllcanm". <Attachld hM!to. Appendix F>,

In 1993, the lTC authorised BurobeD to'bdcl aNt opuate aM LOS .ystem to provide
both 41 GH& MVOS md cable tel......va. in Welt Kent, BnsJand, in m arM

comprised 01 approximately 97,000~ and 2,,000 buIin~. My understanding
it that iurobe1l • iD the PJ'OCIII of" up • number of operational ceDI. The 41
CHI MVOS~t if billed on the JWd tItIl systeU\ which Philips c:umr:ntly has
in opcation in CIoyd'ft, EqIand. The UJ: managing director, Mike Stewart hal
d-=ribecl this MVOS Oemonatratioll S)'It8' in his letter to Sderttific Generia, dated
24th April <Attached hereto u APJ*'Clbc 0), Iurobell's commercial.l CH& MVDS
and cable 1yst8n wm be opentional by 1996. The .ystem wiD use both analogue and
digital tee:hnDlogy U\cl will CDIlIUt of appoximatlly 3S cells, with Ul awnge of l.soo
holMS per celL Of the 97,000 hom. iI\ tbt W_ kent servic:e area, 57,0C1J homes will
be Mrnd by a wtNc! cable delivery I)'IIIIIn. 16,100 hom. will be served by a 60
chlume1.1 GHz MVDS de11nry syIteD with. wireline bKkbone ("r'pma! relay"),
ard 16..soo hom. will be Mrvecl by •• channel 41 CHz M\lDS delivery system
Moca1 -'y"). _ Table ~ £urobIll~ Services. EurobeU paid £15,000
Capprox S22"O()O) for its franc:hiH md Is LJ:6 .ystem will cost approximately 61
cniWoa pouadI <Approx 91 million dollars) to CIONhUCt,
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.
saVIo CAStE NmS regional MVDS Loc:I1

relay J.aay
TV • to+ channeIt y y y
1n~.. TV y N N

Jnte.ractI.,. TV via y y y
8T1iDe

PC Yideo coN. y N N
PC Video conE. n. y y y

8TliN ~

Voice/Fax mail y N N
boxtI

Voice/Fax mail y y y
box.. via ITUM

• IurobeIl aJIo is conaidmnc o~ tntlNdive Ieva. employing the Diptal
Suropea CordI..Te1ecoD'lll\un~9IaftdIrd..

TAIL' A:.IUROBiLLPIlOJlOSED SEllVICE

!'he rrc alto .. rec:e1\t1y JOIidtecl bill fDr ClItMr LOS fnnchtIeJ lnc:1udiJ\, for the
MidlandI, Ez\pnd. and the Northtm Ir*d flDchile aNU. SII rrc Press Rt"
(at&acoJ\ed beNto • Appendix Q. ApplDntl for the Midlanda incl\lde three
sublldiaria of Pundy CableCoaurnmb'm Ud.: Tamworth Cable CommunicatiolU
Ltd.: 8wtoft Upcm Trent Cable ~tiOfti Inc:.: and Hincld.ey Cable
ComII\\lllications Ltd. n.e three co.,.m.II initially propoM I to chaMel wire­
baed teJmaton and telephoM _ va. Ho....-, they haft indicated that they will
utilize diIital41 GHz MVDS tedudo&:r ill ClIder to extend to non-u"*, areas their
initial tel fa oHwmc for their LOSs~ and to include additional hoznes withirl
ttwir~uu.

There Ire two appltcantl for the NurtIJiloa InIInd LOS fra.nc:hise. The first is NlTEL
Ltd., • jomt VIIltuft ben~GlCMI UcI. and *,-v-c.ble SysteIN Media Ltd. CMl
Ltd. his. c:1oIe relationship with PhIlIp MicrOWave and currently is involved ill a
rallld\ corwortiWft SftkiI\J projld~ hm the CollUni.Nion of the Europeen
Union to tIIt.l eRE MVDS. NJTEL LId. propg••• to deploy a lJ)S system consisting
of cable teImJIon wd ctiaitll 41 CHz MVCS to 98,700 hom. and 371,000 hOIlle.
,.pectiveJy. SIc Table B, NITEL LId. RoU Out Plans. The disit8l 41 CHz MVOS
portion of the system will utilize 4 kilometree.u. aNi QPSK modulation.
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Year 96 97 98 " 20(». 2001 2002 2003 ~ 200S 2006
- .'

MVDS 0 0 0 0 o· 0 0 lSJC 27K 21K 26.1K-.-
Cable 6I.1K 15K SQ( 4!E 3QC S9I< 3OI( 0 0 0 0

TABLE I: NI1a L11). ROlL OUT PLANS

TN IK'Oftd applbnt for the NOlde~ LOS franchiM it CableComms.
AlthouF CableComml initially platte deploy a wire-bued networ~ it may utilize
41 CHI MVCS in Jts~ when ftIIIIIWe., tID eerve 1~ populated areas withil\ the
fraftchiM.

In coatnlt to the Ild:i\ity~41·~WVOS... va., my Uftde'Standinl it
that only VeMEUeia lIN! ArpDtiN. haft avtbadzecl LMCS iI\ the 21 GHz bard and
IicenIecl LMI:& provide'S. AJthoulh e..-c., ,M~ic:o and 8razi1 hive authoriz«l
experilfttfttal LMI:6-like .ystemI at h 21 GH&,bud. theM three COUI'triet haft not
..-ched a 8Da1 dCIion on whether Or DOt to dbcate the 28 GHz bIutcl to LMDS-type
MI'Vices.

3. Coacluaion

M cIeII\olWtrated~ the cleplO~ 01 *-logue and cHFtal 41 GHz MVDS
..rial at. I'IUOnable COlt Is rM4I1...,....•. AddItionally, \1M of the 41 GHz
baad for MVDS it consise.nt with the actioN Gf.Jlumeroua Surap.-rl COUl\tries. most
notably the United ICingdom. ..

'..'.'
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•kADIOCO....\JNICAnONS
A<itNCY 4OGWG{9S)1

February 1995

NO~•• of ~he aecond ".~ing oithe 401Hz Working Group held on
lS Dece·~ 199. a~ 10.30 .. ~ Mcoa .03 Waterloo Brldge Hou••.

1T•••ot:

(ChainC;).
(Secre~)

Mr It Whl1:UnghP
Jac:qul 8nen1han
HZ' 0 'l'c.en* A .anl.
IU D BuM
HZ' It DlInk
Mz J ConDo11y
_DH~

HZ' R carver* P Hope
Mr A COX
Hz' P Wood_"
Hz' P Muchant
Mr , Ghan1n1an
MZ' J 1t't1ngez'
,Hz' T X1nf
IU It Davi..
Hz' p Cba~.
Hz' I Wl111-.on
Hz' M Bobdwl
Mr D peazca
MI" R Czool1
Mr 0 t Cormel1
MrO ....
_ I Clan.
MZ' D Evafta
Hz' • JoeM
Mz' '1' O'connell
Mz' D Hanoi..*' R heS.~*' D au..-__ • 0Udinu'
_ A IUtraMl1
lill'A"­
Ml"DCo_
.. l' PIlUUpe
MI' G 101.

ItA.
M,­
M,
M
D'~
M'-
RA:;·'

.. 1tA<
1n"J'ae,J:)cra=r1••
G&C Marconi ce B.
Te1ecen~1al cou.
IU'Obell
Nat10nal TraNI r,1:d
TeWd..1c COrp
My-. cabl. CCIIe
MM:OUl'y Ce-un1ca't1ona
cabl- , Vinl...
an·Ltd
'11"n~o.. n~C8
GIC,Pl•••., a..100ndu~
Mazaon1 11ec'tZ'Oftlc.
OrNL
Of~Air 11~~C8
1'1a MicftlWa.,. ~'t.
.blhp.~
PhU1P8 MiCZ'CNP'8
lC~tlf1c Generlca
IoUll'tlf1c Gefte~1c8
ft••on~ .1actxon!ce

CaaealaD't
lIfO·
cable CCMul'aioaotlone A• .cc
CoIWUl tan1:
aMi-
C-w. , .1~_. "'~k

BNlW'hrape LtrD

Apolog1~ foe abMnce wen~ ,.. Hr CUbb1ft8, _ Uclou
end *' PUl7. .

1. ~ now. ot ~. l ..'t~ *- apPZ'0'V"84 v1~t

1
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'bIGNN. w..Laue
su MWcb. SA' 4LY
I .

FACSIMlLE

TthphOac: 0111..420 3SS"1'0: OlS1410 3910

IW1
Date
An.dIal
c."'J:
C.p.:
Pro_

...IU "VOS Systaa
,. April I'"
tllNy o"eD•••
....nnt OtacrkJ

Pap 1or 1

FII& NOI OU23 42'111

Ttddy, .

In npIy IV1M.-y1~~·m thlt WI n currcndy buitdiftS a dtcaoatntion
MVJ)I UN!aisWIDd C'C,tivtn oP ia1M 8'Iq~tMy baed 40.5 to ~2.SGHz.
".. ......... illNilt to til. t1IC .p lAPt: 550, whicl\ ha. &MIIldcpted b)'
cht tJX .. oabIr DC ~ountrin forsN.S)lIIMIS, wit" an a4mlioall diliW
OIPIbilty..on the Astl'l rial'. whidl.- QPSIC nlCdulalion It J4fMblu per
.............. llpKiq ttl 39MIIL

ta. wil1l:e.~~. Oft h811vM 199!. S04Nl aItrwItda,
d~ oa tblltvcJ iJt..... it wiI~ &vailUlelor dtmOnlUlUOAl oft',ile
at GUllO_ ir.-.a.tiona. There ~ no ,.... .. princip:. why tIIiI ,h«:ld cot indud,
1M U........ provided that the FCC tfpIOVIIl\;(h I demonatritiOIl apinst lite
UX.,.·CntLs
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• ...·Farran•• technology
10:

T~ O'Connell 8renGaft Lyons
F'anan 1echnolo~ Lrd.
B"'in~olljl

C«k
Irauld

Tel: .353·11·872114
Far: +JSJ.21·373m

C.c.:No..v1pqt1:
lof •

Date: RererttQ Nfa..
10th Ap~:'l"5 ~I"'t"./~----"-----_.&..-_--------;

g; fA CjlJ IIYOS

FUTa" ~oJ\nolO9Y have __li_ end are c~r.."lt.l)' awppl)'inq
~~.nta for WI. 1ft 40 a8. JIW8.
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PHILIPS
FACSIMILE

,.....!IIcINI"Uk Ltd
The PhIIs-Ott" _don

Tet (..... ~et?l1Mm'
... ('"'l D1." 111 .~.

~:

T~O'~I .
..6 o.r.tca. CMIlIfcIII

...*-1

24 April 19116

r.woe o.lIlQI'IR'ItiQn EquIp...

Fa:

1.......
TeddY

TMnk you fat 'IN ""lrV~,.1MIiIbiitrfA demoIwtt4lion """'1.. for
"'" G QHz MWI.,ItlItn. .

~ to ICI"1i"iG __ ., ......... be " • peeiIon to mIMI~
...... to 1dIi,..,GINrJcI, t.-spoint outhit my fbIIf..fut'" camm...cr for
the ,..... cI ..".. to1he,.(cIQItII) .... at cur~~ I wW net
c....eo,.., •• ..., to~'tM.~. It follow ftwt WIIt..auld need to
ntn aonw d Y'NI ,... ., ita operwtIorI.

kycrd ......~ IIIJIIf i" II IIMy........,q... rlVC", co.,
pIItws Of'ClltlltM (we ".....,..,hn. -.ala __'), • moduMIa' ....u
the 1ICI....~ unI. For dImDI l.ltM ..1 dw\NI (pM ore
Mot~)~nIIIIw"....,..·( 'dMmII..,...rd...J.'"MPT
15S0. 14. I'Mt reaeMt end wa Mve.• ,..,.,.tn*,-.. ciDwn CCMlwwtII r-ai"
• eetafl!te bale.

lhit in lan.aan i. cunwcUy in ........ ' in CIGfc*:tn undIr a 18mpq:., Dn ....
M notIId~, ,. dImanaatiaft ..,.,..." ;,...a.m8'1d., W\ IntwnaIy~
~".J~laent""artd fardeI~••CUItOm8rI, II"td h _I "
trra iQi'1Q.~ IWk... pMclid. To w..n4 CWl you pi when.rld
for hOW '0111 )'W might f'IMd tt1a equipment.

R8gards
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bUlbl'101M OWn') Plan'

Use ofthe proposed diJitil AS11lA channel plan. which has 139 MHz
C01'Olar~ splCi.na, allows a total of 100 d\aMels to be accommodated in the 2
GH& of spectrum that is available fer NVDS. This assuma mterl_vinB of adjacent
ch8nne1•• each UJina alternate antenna poIarisIaions. The centre frequencies that may
be asaociated with each RF channel <:1ft be found in Anna 1,

Fran this ee1ection 01100 chInMIs. maximum Oeu"bility with regard to
cMme1 groupia. is ldHved by oaI,y UIint 96. The spec1Nm occupied by the
rwnainina 4 <:hImeIs may be used tcr 40GIl 1Nact ehannet fdUrD paths if these are
requirtd. It should be noted that cIiIIni. cMrmel spacinl may be employed in this
... ofspectrum compartd to the !'tit oltbe M'VDS allocatioa.

It ilsuSlested that tM_ amqements for return channels. if they
are so employed, is to symmetrically'" tlI8Ia It each extrnity of the available
spectrum. Usin. the channeJ numberial outlined in the anna, the spectnJm occupied
by cJwmtb 1, 2. 99 UKlIOO could be \dded tbr the retum (subscn'ber to bue station)
piths. Th... two SO MHz blocks IN Jhowa in ,Annex 2.

Tba ft'equency overiat tilIeIrio~~ bKJc chanDels are provided It &

lower &.quenc:y. or even by some od* mills. has been .....ed u the most
appropriate for diPaJ MVDS in t_ thort to lMdium tlnD. For fUture development
howevw. It may be necessary to havt a NtQm.dJannII contained withiD eech channel
sroup. The potential loadinS of'the ...... will dictate which type ofl)'Stem is used.
The more use beins made of ret\IrD~ the greater tIM nun. thai will be
required. and possibly the lI'eattr the blftdwidtb that needs to be aUocued to ac:h.

A 96 channel plan .,. the tilowinl altematiwl for the chaM.

4 arouPt ~ 24" channel.
6 16
3 12

12 •
16 6
24 ..

A Mlection ofthae fl'j(It1~bttievtd to be thI most UseN~
i. iDuIInted in ADnex 2. The nafaft~ tIIe_ iflterleavina employed in each of the
c:huDei plaftl iI shown in Annex 3.

The nwna- of R.f *iMIt:....available fer I8Ch IfOUP wiD neecl to
be baed on the runber ofpro~.""·1hatit is wiIbId to supply. The data
rate UJed fbi' the tnnsmission. whicb It-itIIlffllMd to the desired picture quality. will
JOYtnl tM raIio of proarammec~ to Rf channel.. However. there will be a
~ pIannina implication r....hm tbI tnal selection ofnumber of chauels
J* channel IP"OUP that nut not be ipOred.

1
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The more dwvad arcUPs that Itt: available. the less frequency fe-use is
required to cover any given franchi..... However. tNS is at the exptNe ofha\ing a
reduced prosrammins c:apICity. thlt is baDdwidth. available per channel croup This
JCerWio wiD be the easiest to manqc &om the frequency plannina penpective. Co­
channel stations wiD now have a .... HpIt'Ition, so achievin& a reduction in the
potential interference.

Conversely to this. *" tew. .. number of channel groups that are
available, then the more diflicult the~uency ,wwna usociated with the netWork
&.use of any liven single channel is BOW readIina a maximum. to JivinI a reduced
aeoaraphica1 lIpIntion b~ ..~ transmissions. There is DOW an
increased number of prolP'lJt1lM ..nc.. tJIiIt is bandwidth, IvliJabJe from each
chaMe! group. AppIie:atiClns such It vicJlO Cln dlmand will require lup quantities of
proanmme dwule1s to be ~ailabl.tiac6i\ eft'ectMIy requires each of the receivers to
have an individual link fi'om the b.. Ntion.

There is a iUnher i1a¥btion nilWtina from dis scenario bowoevef.
Ewry channel will be uMd more aftM.. CoDtlqUently, the probability of I particu1u
chime! beina in u" at the boundlry (If_ &uctlise area will also be increased. This
could prevent use of that chlMel in:1*t of the adjoinUta hnchise area. Judicial
plaMina considerations, such u the oritatation of transmittina ant..... must be used
10 U to miDimi. the eft'ect oftransriJlioft OVtI'~U It &anchise boundaries.

Havina a Iooe~~ re-uti in adjacent c:elJs would be the ideal
&equency planninJ scenario. Howewr. it is .. realiuble in practice because of the
requirements for protection ratio. ofll .... 15· 20 dB. dependins on the modulation
and c:bInncl cocIina1 schemes \1M, ~~ wanted and unwanted sipalJ
GtoaraPhiCII &Del leometric sepII'Itioca wit ultimately diew. this miJUrnum re-use
distance, taking iDtc account the spectrUm efBcie'tcies that are pined by use oithe~'

sctor co...... of the hom ant" JtipulIIlId, and the 1- - 2- beamwidth of the
receive anttmu.

-. ,. -
This di.ance is caladtled UIiJC clear sky propaption ud does not

tlke into acccunt periods of enhaaciId prop.tion. Events aivifta rise to these
phlnomlnl. .... noc u ~ quantified.~ 8My are known to occur. Anomalous
propIIItiOft wiD reduce protectiClf .... flaMed into the development of a
network. The desired availlbiJity 01 toM~ will also be a key factor in this
pJlnniftl.

As IIItWOrks dlveJOI' .IIOW.·... is likely to be chana' in the needs
of the service. rtsuJtma in • chan,.of'~ for the c::hMneIltCUPI- However,
• total tee for aD in terms of c.... lfCIIPina IrT'IftI'II'III wiD be totally
unmanaaeabt. ftoom a fi'equency pi.... penpeittiw. With~ frequency IfOUps
in di1ferent ftanchise areas. tnnIrIiltiaG ~4pill coukI preclude the use of only
certain fieque:i. trom within a~ whH~ remain usabl.. This ruuJu in
decreued specttll efficiency and extra~nl in frequency pJanNna. However.
a cIeIree offJexJDWty in cbannel arca"" i. dtljrlbJe

2
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A compromise coukl th.sore tie to define two plans for the chlMel
(VOups. nus would offer the detired fle:xibiUty for future development of MVDS
",",orks, while keeping the number of pouiiilities down to a much more realistic
level,

In considering the cboice of daannel aroups, the question of loca.I
olCilJator hq.-.cies also arises, 'The previcIts thinkina in the 40 GHz Working
Group, and u espoused in MPT1,!O~ was that the receiver local osciDltor would be
QOnStfIiMd within the 40 GHz band. 11iJ ~d ensure that any emiuions would
a8'ect the MVDS service before others. T,,'O local oscillator fi'equeneies were defined
with one at the top and one II the bottom ofthe band; the particular fi'equency to be
used is thM selected for the cftameI PIP beiItB received. This produces a ranae of
intcmIdille hquencies tunable within the staNlard rRD tuning ranae of 950 to 1950
MHz.

It Iau been suggested'''' an lIliiernative to the in-bed local oscillator
would be to Ule a double eonvenion prociss whereby the first local oscillator
hquency il placed at around 29 to 11 GH& ~producin8 a first IF within the tuning
I'IJ\&' of a "standard" 11/12 GHz LN8 mix. I downconvenor This archhecture is
appea]iDI in that ClCistinJ, possibly lower cost, 29 GHz oscillator technolol)' can be
employed with low cost mass produced LNBt. There is also the advantaae that the
IoCIl oscilillor ftequency would be below~de cutofF frequency therefore local
oscillator emission problems would.,.~, Examples of how the single and
double conversion receiver &equency, pIaDs~ be implemented for digital MVDS
using the propoted frequency plan are"" in Annex 4.

Tele-..ision Broadcutina Section
RadiocommuniCllions A.ency

20 April 1995
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A.' 1 OM," tJIIltr f9 9'f pigitll MYPS Sv!IC1p'

QuMi c..n Cbued CIIItft"._ber h."Q N"I_' ' ......cy
1 40.53'00 2 40.55450
.1 40.51400 4 40.59350
5 0I0.6J3OO . , 40.632$0
'7 -'''200 • 4O.67UO, "0.69100 10 4O.110SO

U 40.13000 11 40.7'950
13 ~.~ 1. 40.71150
15 ~.1OMlO 16 40.'2150.,

~.M?OO II 40.16650
19 .1160O %0 40.90550
21 -92'00 %2 4O.9lUSO
13 _966ClO 24 40.91350
2! "'1.00300 26 41.02:50
27 ~l.M300 28 '1.06150
Z9 41.•100 JO 41.10050
J1 41.12000 31 41.13950
3J 41.15900 : U 41.17150
JS '1.19100 J6 41.21750
31 .1.23'00 JI 41.1"50
J9 -1.2.'*0 40 41.29550
41 4J.'15(lO 42 41.33450
U .1.3,* .... 41.3'7350
d ~1.3t300 46 41..1250.., 41.&3_ .. ....5150
.f9 41.4'100 50 41.49050
51 . 41.$1000 52 'U2950
53 U.S4900 501 41.$6150
55 41.$tIOO 56 41.60150
5' 41.62'JOO " 4J.64t50

" 4"-.00 60 4U.550
61 "1.70!OO 61 41.724!O
Q ".1M)O .. 41.16350
e ~LlIJOO 66 41.10250

" aauoo " 41 ...1SO

" QM100 70 41.•SO
11 4toOOO n 41.91950
"13 Uot3900 7, 41."ISO
'7S ~1.9'7IOO " 41.99'750.,., 4011lClO " 41.03650

" 405600 10 42001550
II Q.09500 12 42.11450
13 G.13«lO . .. 4~.U35O

IS 42.11300 " 42.19250.., 421200 II 42.13150., G.2SIOO 90 '2.11O!O

'1 G.2tOOO n 42.~

" 432900 ,. '2.34'~
t! 436100 " 42.31'7~,., 42ACr700 " '2.42650

" ..2...... 100 .2....'50
NtIIr. !wn1lUlllllllnd cia......, Ira !-Iorizolnlily poIarited.

Odd numIIered ...., are vertic:aU)' ]'OIarised.
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Channel Interleaving and SpeClrum Reserved for Interactive Back channels

40<iWG(9S)5

96-MVDa r.t...~~S74~GIla to 42:~2,,$O6th
WHz~"hJ.a""

.SOUHa......
r..n..·.............,.....

I I I I I I I I I

SGWHz
. tpeeUl:lIIt

reterv~4 fOr
i~.~yc .,.....

1
".n4 4".U ... .6IJ

v Pol. H Pet V. Pol

4'.'"
OHz

40.U'

ONz ell) ell • e ... ,

6

., 117S 41401 0.416'

ell." ell " ell. 91

H Pol V Pol H Pol

41.4'0

OHz

41 '.0
GHz
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Butjver Local au"'rM1Iencies • [our Chapnel Gr:9Up llan

Chlnnel Group I (V.Pol)
ChInnel Group 2 (Ii.Pol)
Channel Group 3 (V Pol)
ChIMe! Group 4 (H.Pol)

Ch lto Ch..49
Ch4 toCh.50
Ch.51 to Ch.97
Ch.52 to Ch.98

40.5740 to 41.4710 GHz
405935 to 41.4905 GHz
41.5100 to 42.4070 GHz
41 5295 to 42.4265 GHz

Nominal IF ranae of digital l1U) • 950 MHz to i9so MHz

liliie C'maj'P

lit Intermediate Frequency Ranis "Group 1
Gtoup2

989.5 to 1186.S MHz
910.0 to 1867.0 MHz

CbanMJ Gmg 3&.. • Local 0aP"_40 SS2 QMi

lit Intermediate Frequency Ran,."Grcup 3 .
Group 4

Ptpbls C.pysnlop

910.0 to 1867.0 MHz
9895 to 1116.~ MHz

U1iJisu. standard digital sateJlite~ 2Ad sther I downconvertor:
FSS LNB input rule 10.7 to 11 7'QH:I
ass LNB inputrlnge ] 1.7 to 12? GHa

1. Lgg.I Osc;illatar FrtQUIOCiU

Ulinl F55 LNB:
UaingBSS LNB~

Groups I &'2:29..114 caz Groups 3 &: 4 30.7SO GHz
Groups I &'2 ~.'14 GRz Groups 3 &: 4 %9.750 GHz

1st Intermediate Frtqu-.cy lUna'"
Using FSS LNB

J. Inc........ Frequency Ran._
UtinlasSLMl

2wt LgcaI Osiknr fmlWlCits .

. FSS LNB 9.75 GHz
ISS LNB· JO.150Hz

Gtoiap 1',- ~
GI'oup2··
~3"'
Gnaa,(:"

Gtoupl
Group 1
Gtoup)' i

Group 4·

10.1600 to 11.6570 GHz
10.7795 to 11.6765 GHz
10.7600 to 11.6570 GHz
10.7795 to 11.6765 GHz

11.7600 to 12.6570 GHz
11.77~ to 12.6765 GHz
11.7600 to 12.6S10 GHz
11.1795 to 12.6765 GHz

2ndIntermediaceFrequ.-:yRanp Group,".J 1010.0 to 1907.0 MHz
Groups 2a 4 1029.5 to 1926.S MHz
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